WHAT IS CLAIMED IS: 



1. An apparatus for controlling recirculation of 
exhaust gas from an exhaust passage ot an pngi.ne to an 
intake passage of the engine, Lhe apparatus comprising: 

a recirculation pao3age connecting Lhe exhaust passage 
to the intake passage; 

an EGR valve arranged in the recirculation pacoage, 
wherein the EGR valve varies its opening ripgree to adjust 
the amount of exhaust gas recirculaLed from the exhaust- 
passage to the intake paooage; and 

a CohtrolJer fnr controlling the EGR valve, wherein the 
controller obtains a target, nppning degree of the ECR valve 
in accordance with an operating state ot the engine and 
controls the ECR valve so that Lhe opening degree ot the F.ft* 
vaivp hpcomes equal to the obtained target openiny Ueqree, 
and. when opening the EGR valve from a fully closed state, 
the coxiL^uller performs t)GK primary control to restrict the 
opening degree of the EGR valve to a restricted opening 
degree that is smaller than the targe L upeninq degree during 
a predetermi npri delay time before actuating the EGR valve Lo 
Lhe target opening degrep. 

2. The apparatus according Ly claim 1, wherein the 
pngi.ne includes a supercharger driven by eAhausL gas flowing 
through the exhaust passage to supercharge air in the intake 
passage. 

3. The apparatus according to claim 2, wherein fr.h« 
supercharger is a variable geometry turbochaiyer . 

4. The apparatus ar.rnrding to claim 1, wherein the 
EGR valve is driven by negative pressure, and the restricted 
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opening degree is set to a value included in an opening 
degree range in whir.h shattering of the EGR valve does not 
occur . 

5 5. The apparatus according Lu claim 1, wherein the 

restricted opening degree io a constant value. 

6. The apparatus according to claim l f wherein the 
controller gradually varies the restricted opening degree 

10 during at least part of the delay Lime. 

7. The apparatus according to claim 1, wherein the 
EGR primary control includes pror.pssing for maintaining the 
rcotricted opening degree at a constant value and processing 

15 for gradually increasing the resLricLed opening degree. 

8. The apparatus according to claim 7, wherein the 
controller maintains the restricted opening degree at the 
constant value during a former part of the EGR primary 

20 control and gradually increases the restricted opening 

degree to the target value during a latter part of the EGR 
primary control. 

9. The apparatus accordinq Lo claim l r wherein thft 
2h rpstricted opening degree io a variable value. 

10. The apparatus according to claim 9, wherein the 
controller sets the restricted opening degree in accordance 
with a parameter indicating Lhe operating state of the 

M) engine. 

11. The apparatus ar.r.ording to claim 1, wheroin the 
delay time is Lhe Lime required for eliminating *n excessive 
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rti.tference between an exhaust pressure of Lhe exhaust 
passage and an -intake pressure of the intake passage. 

12. The apparatus according tin claim l r wherein the 
5 delay time is a constant value. 

13- The apparatus according to claim 1, whexein the 
delay rime is a variable value, 

10 14. The apparatus according to claim 1.3, wherein the 

controller sets the delay time in accordance with a 
parameter indicating the operating otate of the engine. 

15. The apparatus according to claim 1, wherein the 
15 controller feedback controls the EGR valve so that the 

opening degree of the ECR valve becomes equal to the target 
opening degree , and the controller prohibits the feedback 
control when the fclbK primary control is being performed. 

20 16. An apparatus for conLrollinq recirculation of 

exhaust, gas from an exhaust pacoage of an engine Lo an 
intake passage of the engine, the apparatuo comprising: 

a recirculation passage connecting the exhaust passage 
to the intake passage; 

95 an ECR valve arranged in the xecirculation passage, 

wherein thp F!GR valve varies its opening degree to adjust 
the amount of exhaust gas recirculated from the exhaust 
passage to Lhe intake passage; and 

a controller Tor controlling the fclGR valvp, wherein the 

30 controller obtains a target openiny deqree of the KUK valvft 
in accordance with an operating state of the enqine and 
controls the EGR valve so that the opening degree of the EGR 
valve becomes equal to the obtained target opening degrce f 
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anrt, wnen opening the EGR valve from a fully ulused state, 
the controller actuates the EGR valve to the target opening 
degree alter a delay in time that is required for 
eliminating an excessive difference between an exhaust 
pressure of the exhaust passage and an intake pressure of 
the intake passage. 

17. A method tor controlling recirculation of exhaust 
gas from an exhaust passage of an engine to an intake 
passage of the engine, the method comprising: 

varying an opening degree of the EGR valve to adjust 
the amount ot exhaust gas recirculated from the exhaust 
passage to the intake passage through a recirculation 
pao3age; 

obtaining a target opening degree of the EGK valve in 
accordance with an operating state of the engine ; 

controlling thp EGR valve so that the opening degree uf 
the EGR vdlve becomes equal to the obtained target opening 
degree; and 

when opening the EGR valve from a fully closed state, 
restricting th« opening degree of the EGR valve to a 
restricted opening degree that is smaller than the target 
opening degree duxinq a predetermined delay time before 
actuating the ECR valve to the taxqt-t opening degree. 

18. The method according to claim 17 f wherein the 
-Ltfsiricted opening degree 1ft a constant value. 

19. The method according Lo claim 17 , further 
comprising: 

grarina I l.y varying the restricted opening degree durinq 
dL least part of the delay time. 



The method according to claim 17 , wherein the £CiR 
valve is feedback r.nn trolled so that the opening degree ul 
the EGR valve becomes equal to the target opening degree, 
and the feedback control is prohibited rinri.ng the dolay 
time. 
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